Abstract. To effectively cope with global climate change and the environment pollution problem, all countries are promoting low-carbon development actively. China is rich in solar energy resources, which has important influence on the sustainable development. Photovoltaic and thermal power generation were compared by constructing the comprehensive comparison model which is based on the interval weight and set pair analysis method. Then, their superiorities can be judged. The results of the study can provide strategic advice for investors in the solar-thermal and photovoltaic power generation to make decisions, which has far-reaching significance for them.
Introduction
Chinese Academy of Social Sciences, China Meterological Administration jointly issued the "Green book of climate change: climate change report (2013) " that pointed out in recent 50 years, haze weather days in China generally showed an increasing trend. The number of fog days is significantly reduced, whereas the number of haze days increased significantly. Persistent haze process has been greatly increased [1] , [2] . China has officially proposed that carbon dioxide emissions will reach the peak in 2030. To reduce carbon emissions, Chinese government plans to make non fossil energy consumption account for about 20% in energy consumption in 2030. According to estimates, in order to achieve this goal, China needs to increase 800-1000GW nuclear energy, wind, solar and other zero emission power generation capacity. The potential of China's solar power generation installed capacity is about 16000GW, and power generation potential is about 42000TWh/year [3] . This means that even in the future, after all the fossil energy depletion, China still has a wealth of stable solar power resources far greater than self-sufficiency [4] - [6] .
Solar power generation mainly has solar photovoltaic power generation and solar thermal power generation two types. According to the research of domestic and foreign scholars, though solar thermal power generation is now behind the photovoltaic power generation, it will catch up from behind and become the direction of the future development of solar energy [7] - [11] . Based on the comparison and evaluation index system of the solar power generation technology, a comprehensive comparison model based on the interval weight and set pair analysis method is established. After fitting the estimates to index into the model, we got some results that can provide both strategic advice for enterprises and theoretical guidance for the development of China's solar energy industry.
Composition of evaluation index system
Through detailed analysis of solar power technology, this paper selects the three aspects of technical feasibility, economic rationality and social friendly index to establish a comparative solar power evaluation index system of different technical paths, as shown in Table 1 .
Evaluation of solar power generation with different technology paths
The research framework of solar photovoltaic power generation and thermal power generation is shown in Figure 1 .
Determine the weight set
The importance of photovoltaic power generation and photovoltaic power generation is not consistent with the two main body of the enterprise investors and the state, therefore, from the point of view of the two main body of the enterprise investor and the state to determine the weight.
(1) Establish interval number complementary judgment matrix. According to the index, the experts use the 0.1-0.9 nine scale method to compare the index, and establish the interval number complementary judgment matrix. The enterprise comprehensive comparison matrix 1.000 1.000 0.500 (1) (2), the connection of the comprehensive evaluation index is calculated, and the results are shown in Table 2 . 
The result is obtained according to the formula (3). Through the above results, we can see that for investors in the enterprise, the comprehensive benefit of investment in photovoltaic power generation is better than that of investment in thermal power generation; however, from the national point of view, investment in solar thermal power generation comprehensive benefit is better than that of the photovoltaic power generation, though the advantage is not obvious.
From the current comparison results, compared to photovoltaic power generation, thermal power generation does not have the advantage for investors in the enterprise, but has weak advantage for the nation. Although the solar thermal power generation started late, there is a larger space for further development. With the national attention to the development of new energy and investment volume increased, the technical level of solar thermal power generation and application promotion will achieve a great leap forward. So, we can predict the future of the solar thermal power generation will be bright.
Conclusion
By comparing the results of the comparative evaluation model, the paper obtains the results of the comprehensive comparison of the feasibility, economic rationality and social friendly indexes of the photovoltaic power generation and thermal power generation technology. Results show that under the current situation, solar thermal power generation is greatly superior to solar thermal power generation in the technical feasibility, but slightly weaker in terms of social friendliness and greatly weaker in the economic rationality. The results of the comprehensive comparison show that for corporate investors, photovoltaic power generation is better than the thermal power generation, whereas for the nation, thermal power generation has a slight advantage. This paper make comparisions from the aspects of technical feasibility, economic rationality and social friendly, and calculated from different angles. The results both for the enterprises or to the nation can play a guiding role.
